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(54) (57) CnOCOB PEMOHTA OBfcAflHOP 
KOJIOHHbl, BKinonaioiUHfi cnycK b nee ro<J>- 
pHpoeaHHoro naTpy6Ka h paciuupeHHe ncfcneA- 
Hero ao AH3M€Tpa oocaAKoft kojiohhu nyTeM 
npoTHJKKH qepea Hero HHCTpyMenra, otauhcuo- 

T€M, MTO, C UeJlb» nOBUUieHHfl HZACM- 

hocth nepeKpuTHfi HHTcpaaTia HapyiiieHMn. 
onycKam AononHHTCJibHhifl ro^pHpoBaHHufi 
naTpyooK h ycraHaBJiiiBaioT c aaaopoM no Top- 
uy c ochobhwm, pacuiHpHiOT o6pauieHHyio k 
ocKOBHOMy naTpy6ny KOHueeyio MacTb AonoA- 
HHTe<n bHoro naTpyoVa h CMeiuam ero ao yno* 
pa b paHee ycraHOBAeiiHbiA: a 33tcm npornm- 
mwt HHcrpyMeHT sepej eecb naTpyooK. 
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1 1 «tVtp i*'UIU • »i % • .:■••..•**■:» v.. Iipil 

fl litVa.tltMX MLllHIIMX iKIi.lAMM Mf*|»IHM«IM II 

la.tctMOM ii|tii\iMiii.tciin«H'rM. n MacfiHHiii upn 
H;if||IT«XlhlHtM pOMlilltC n/ii*;i.iiiwx MUOHH. 

lliitocTOH cimhoo* vrfiiiioBKH nxjipu puna into 
Mi iinipyftK.M b Tp>6u\ ii\icm paciinipciniH cro 

IIOCpCAiTBoM B^puea (I J. 

llc.KicrniKOM Aaimoro cnfK«»6a rh.irotch 

HIMKOC KJMCCTIIO PCMOIITa. MTO 06bHCIIHl'1OI 

ipyaiiocThKi ooVciichciimr paBiiOMopiioru pac- 
uiiipciiiiH rocjipiipoHaiworo naTpy6Ka no bcch 

A.1HIIC. Ilpil CHYIbHOM IIOBpe^aCHIHI KOvlOMHbl 

it CiaibiiioH itci it mii no .lapaaa ofcaAiiaR Kaion- 
na mo)kct 6wTb iiapyuicua, a ncpaBHOMcpnoc 
pai'iMJipcimc iiaTpy6ica npiiBoaitT k vMCHbine- 
imm cm npoxoamiro cchchhr. 

Han6aicc 6;ui:ikiim k iipcjMaraeMOMy hu- 
arctch mocnti pcMOttTa o6caaH0fi koaohhu, 
bkji wi a mm n ft ciivck b Hee ro<{>pHpoBaHicoro 
naTpy6Ka n pacuitipcHite nocAeaHero ao ah- 
BMerpa oThmahoh 1 Kaioittibi nyreM npoTRWKii 
•tepen iicro HHCTpyMCHTa |2]. 

HeaocraTOK ujBCCTiioro cnoco6a aaieno- 

•IIICTCfl B MIUOH liaAOKHOCTH flCpCKpblTHH 30- 
Ittdf liapyillCIIIIM. HTO CBH33HO C B03M0)KH0CTbK> 
1MVMBCH B npaKTHKC pCMOHT3 *06c3AHblX KO- 

•laii ii. Korja itocie ycTatiOBKii nxfpiipoBan Ho- 
rn naTpyftxa iicrcpweTimHoi-Tb coxpaHReTCfl. 
npiiMCM 30Ha iicrepMeTiiMHOCTM. KaK npaBiuo. 
iiaxo.niTCR nciiocpeacTBCMHO HaA inn noA yc- 
Taianvit'itHMM paHce «aTpy6KOM. /Ihkbhahpo- 
Hart> *iy HerepMrfHMHocTb mojkho KMbKO ny- 
tcm ycTatiOBKii aonaiMiiTeflbMoro naTpyfixa b 
ctuk'k ywe ycfaHOMCHHOMy. 

Ue.Tb i«3o6pereHHR — noBbiuieHHe naAOK-. 
iioctii ncpcKpbiTKfl itiiTcpBajia HapymcHHR. 

ri0CTaB.1CHH3R UCflb AocTHraeTca tcm. MTO 
b cnoccitic pcMOHTa oocbahoh KOJiOHHbi. bkjik>- 
qaiomcM cnycK b mcc rot^pnpoBaiiHoro n3Tpy6- 
Ka ii paciimpcHiic nocaeAiicro ao awaMeTpa 06- 
c3ahoh KanoHHbi nyTCM npOTRKKH Mepc3 Hero 
MHCTpyMciiTa. cnycKawT donoAHHTeAbHUH nx|>- 

pilpOBBUHMH n3Tp\60K H yCTBH 36*1 HB3 KIT C 33- 

30pOM no Topuy c ochobhum. pacunipRiOT 66* 
pauietntyio k ochobhom)* naipy6Ky KOHueflyw 
MacTb Aono^HiiTcibHoro naTpy6Ka n CMCtuaioT 
ero ao ynopa b panec ycTano&neHHbiH, a 3a- 

TCM fipOTRrilBaiOT MHCTpyMCHT MCpC3 BCCb n3T- 

pyfk>K. 

Ha <t>itr. I -5 noKaaana nocieAOBaTejib 
HiKTTb vcTaiioBKit AonOLiHHTeJibHoro naTpy6Ka 
H3A oc hob hum* Ha <{>Hr. 6—10 — to Mt. npH 
ycTaHOBKe AonaiHHTe.ibHoro itaTpydxa noA 
ochormum; Ha <J)iir. II ~ ce^eHne A— A Ha 
<J)iir. 3. 

Cihk o6 BiciiOMaeT noc^eAoaaTe^bHocTb one- 
pamiH c niicTpvMeHTOM I, HanpitMep. c paan- 
aibiio partiiiipRiouiMMCR koiiuom. HHCTpyMeiu 
(MiycK3K>T b cKB3>Kii ny Ha TpyOax 2 k MeCTy 3 



M, l p\IIU*HH»i i/Hj.'il'iM'l K««.MIIMIJ * IMiMMHHH-.il. 
HUM nuJ>pHp»BaMIMJM lialpV^MiM I M UlMfMiU :u 
||«KMC.1ciB.lHMbll«K'lb iHirpailHll tin flHH i&\ 

upn pa6«iro ciiH.«y Barpx (0Hf.-l fi|. >Via- 

HOfClt'HHMH pa MCC ll.iaCTUpb B HH.V r«Mj)pH|Ni- 

' Bamioro naip>i>xa 6 jamiMaci chuowchiic. no- 
Ka33Hiioc na <J>nr. I. » Hapyuicime 3 oocajHoii 

K0.10HHM OCT3CTCR HCncpCKpUTblM. HaMHHaR OT 

. raiOBbi fLiacTbip« 6 ii bwuic. ilonn.iHHTc-ib- 
iibnl ro^piipoaaHHUH narpyoox A ouycKaercR 
10 k paHcc ycTaHOBvieHHOMy fwacTwpio 6 c mm- 
TepaaiOM ot Hero no Top ay. 

3 a tcm B Tpyfiax 2 coiuawi - ii;i6uT«mioc 
Aan,ieiiiie skhakcicth. pasnoe pa6oMcrn Aan- 

.1CHHR. B 3TO BpeMfl IIHCTpVMCtlT I paCllllipHCT 

t5 ikiaaupb b npeAc.iax. noKasaHiiux Ha tfinr. II. 

T. C. HC IIOAHOCTblO. CllCItAeHHC njiacTupR c ko- 
.lOHHOH f|pOH30HACT Alllllb* no BblCTyiiaM. f 1 pit 
BCCM 3TOM npOTH)K*Ka HHCTpyMCHTa 1 B flABC- 
TbipC [<pHC 2) COCTBB.1RCT H3*ia*1bHyiO MaCTb 
CrO AAllllbl. MTO U03BO.HIT .ICrKO CABIIHyTb CfO 

20 BHH3 yrtopOM 5 ao KoiiTaKTa o panec vctbikmi* 

ACHHbJH nAaCTbipb 6 6C3 H3X.1CCTKH (cj)iir. 3 
h 4) ii nepeKpbiTb HHTepaa.i moka>* hhmh ao- 

nO'lHHTCIbHblM HViaCTMpCM 4. 

floc.ic 3Toro AaB^eniie jkiiakocth b HHcrpy- 

*MCHTC I CHIIttBIOT AO HyJIR. PaAHa^ibiibte Ha- 

25 rpyaKH HHCTpyMCHTa I Ha naTpy6oK 4 yMCHb- 

UI3I0TCR. II OH ncpeBOAHTCH b Hana.ibHOc no- 

.io)Kemie (4mr. 3). VnopoM 5 CMeiuaior nsTpy- 
6ok 4 8HH3 ao ynopa B.paHee ycTanoB.ieu- 
Hbifi anacTbipb 6. ncpcKpMBaR HHTcpRa.i Hapy- 

30 ujeHiifl (<J)Hr. 4). HiimiiRR MacTb naTpy6K3 4 
yniipseTCR 8 aepxHioio qacTb panec ycr3HOB- 
iieHHoro fuiscTbipn 6. B mcctc cocahhchhr no- 
yiynaeTCH repMCTHMMoe cocahiichhc AByx toh- 
koctchhmx njiacTbipcft h noc-ne 3Toro MHCTpy- 
MeHT I npoTHrHBaioT qcpc3 naTpy6oK 4 ao bw- 

35 XOA3 H3 Hero (<}>Hr. 5). 

B npoti3BOAcTBc pa6oT no ycraHOBKc iwac- 

TbipR B OOCaAHOH KOJIOHHe eCTb B3pH3HT,. KOr- 
A3 OfiaCTblpb paCUJMpReTCfl HHCTpyMCHTOM I 
CBepxy BHM3. 

flociieAoaaTeAbHocTb onepamiH no npeA-ia* 
40 raeMOMy cnoco6y b 3TOm cnyiae 3H2uiorHHHa 

nepBOMy BapllBHTy. TOflbKO AOnCiaHHTCJIbHblH 

naTpyooK 4 ycraHaBAHBaiOT 33th)kkoh TpyO 2 
aaepx ao ynopa b pa nee ycTaHOBJicHHuA n^iac- 

Tbipb 6 8 06C3AHOH KOJIOHHe (4>Hr. 6-10). 
45 Tskhm oCpaaoM, Kcnonb3yR npe/uiaraeMWH 

CnOC06 COCAHHCHHR HABCTbipcA MO)KHO llOBbl- 

cHTb H3Ae>KHOCTb nepcKpuTHR HapyuieHHoio 
HHTepaaiia o6caAHOH kojiohhu. 

ripcA^araeMbiM cnoco6 ycTpaHRCT noBTop- 

HOC UCMCHTHp0B3HHC OOCaAHblX KOVIOHH MCDC3 
50 AC<|)CKT B KOJIOHIie. 

YcTaHCBKa Aono.iiiftrc^bHoro n.iacTMpR 3Ha 

HHTe/IbHO COKpBTHT II BpCMR. 33Tp3MHBai?MOC 

Ha npHroTOBncime h 3aKaMKy viaTcpiia.ioB hc- 

OC3 ilC<|)CKT B KlLIOHMe. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 



[vertically along right margin] 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1 , for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 1 1 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig. 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 
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Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. li 
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